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The Application of TW3 method for Prediction about Bone Age in Hand
AP Image of Children
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Abstract

The study is to recognize the interactions with bone ages by measuring the length between the end of the
bone and the growth plate on selected highest weight of regions of seven for bone maturity in TW3 method.
The experiment is subjected on seventy-two children (36 muales, 36 females) who have examined the growth
plate test from March, 2014 to March, 2015 and implemented a regression analysis by measuring the length
between the end of the bone and the growth plate in Hand AP image of the children. In result, each bone age
has produced a mean value and a standard deviation corresponding to the specific range and as bone age
increases the length between the end of the bone and the growth plate decreased. In addition, female children
showed lower mean value in comparison to male and also the measurement of the length between the end of
the bone and the growth plate and its bone age are shown to be statistically valid(p<0.001) according to the
results of regression analysis using its result value. Therefore, the probability of prediction on the bone age

read off through the applied TW3 method and regression equation in the Hand AP image of the children.
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(a) Hand AP image (b) Inverted Hand AP image
Fig 1. Acquired experimental image
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Table 1. The mean and standard deviation of the growth plate length in the male (unitmm)

Age Radius(m+sd) Ulna(m+sd) st PP(m+sd)  2nd PP(m£sd)  3rd PP(mtsd)  4th PP(m+sd)  5th PP(m+sd)
8 0.60+ 0.048 1.56+ 0.082 1.97+ 0.082 1.91+ 0.078 2.00+ 0.075 1.88+ 0.078
9 0.48+ 0.068 0.49+ 0.012 1.47+ 0.050 1.67+ 0.053 1.70+ 0.057 1.71+ 0.042 1.69+ 0.088
10 0.27+ 0.054 0.30% 0.061 1.23%+ 1.002 1.47+ 0.038 1.49+ 0.033 1.48+ 0.036 1.47+ 0.060
" 0.25+ 0.086 0.25+ 0.046 1.18+ 0.036 1.32+ 0.026 1.29+ 0.016 1.32+ 0.081 1.32+ 0.026
12 0.23% 0.051 0.24+ 0.038 1.05% 0.087 1.17+ 0.081 1.14% 0.042 1.15% 0.071 1.09£ 0.050
13 0.17+ 0.019 0.22+ 0.010 0.93+ 0.019 0.9+ 0.042 0.95+ 0.079 0.97+ 0.060 0.9+ 0.067

Table 2. The mean and standard deviation of the growth plate length in the female (unit:mm)

Age Radius(m+sd) Ulna(m=sd) ist PP(m+sd)  2nd PP(m#sd)  3rd PP(m+sd)  4th PP(m+sd)  5th PP(m+sd)
8 0.62+ 0.084 0.58+ 0.082 1.82+ 0.063 1.93+ 0.093 2.00+ 0.080 1.93+ 0.093 1.94+ 0.074
9 0.43+ 0.028 0.40+ 0.044 1.06+ 0.086 1.52+ 0.0% 1.55+ 0.083 1.56+ 0.062 1.50+ 0.093
10 0.28+ 0.043 0.28+ 0.059 1.03+ 0.091 1.28+ 0.060 1.23+ 0.037 1.18+ 0.048 1.19+ 0.046
11 0.28+ 0.018 0.28+ 0.022 1.06+ 0.084 1.25+ 0.037 1.22+ 0.0831 1.18+ 0.045 1.19+ 0.066
12 0.18+ 0.013 0.17+ 0.012 0.74+ 0.081 0.94+ 0.086 0.99+ 0.09% 1.05+ 0.074 0.9+ 0.072
13 0.10+.0.010 0.09+ 0.011 0.53+ 0.074 0.59+ 0.096 0.72+ 0.081 0.65+ 0.078 0.60+ 0.070
07 25
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(b) Length measurement result from 1st to 5th proximal

(a) Length measurement result of ulna and radius
phalanx

Fig. 3. Length measurement result of male
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Fig. 4. Length measurement result of female
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(a) Regression analysis in male

Table 3. Regression equation in the male

Length of growth plate
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(b) Regression analysis in female
Fig. 5. Linearity verification using regression analysis

Table 4. Regression equation in the female

Regression Equation P-value R Regression Equation P-value R
Radius y =-0.0786x + 1.167 0.001 0.8% Radius y=-0.0877x + 1.245 0.000 0.928
Ulna y =-0.0577x + 0.931 0.001 0.883 Ulna y=-0.0818x + 1.172 0.000 0.93
1st PP y = -0.1570x + 2.865 0.000 0.9% Ist PP y=-0.1555x + 2.613 0.000 0.909
2nd PP y = -0.2054x + 3.576 0.000 0.977 2nd PP y= -0.2282x + 3.650 0.000 0.974
3rd PP y = -0.20%x + 3.601 0.000 0.984 3rd PP y=-0.2344x + 3.739 0.000 0.964
4th PP y =-0.2150x + 3.689 0.000 0.983 4th PP y = -0.2166x + 3.493 0.000 0.977
5th PP y =-0.2081x + 3.573 0.000 0.983 5th PP y= -0.2294x + 3.616 0.000 0.977
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